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A B S T R A C T 
 
Football is characterized as a predominately aerobic modality, however, during a match; the most important actions performed 
by the players are in short duration and high intensity. In addition, this sport presents to have some particularities, such as, 
highlights differences of each tactical position. Thus, this study aimed to compare the anaerobic power of professional football 
players grouped by different tactical positions. Thirty professional football players separated in three groups, goalkeep-
ers+fullbacks, sideways+DMF (defensive middlefields) and OMF (offensive middlefields)+forwards, performed two anaerobic po-
wer tests, Running anaerobic sprint test and Sargent jump test Goalkeepers+fullbacks showed higher values of body mass index 
and absolute anaerobic power (w), using Sargent jump test than the others, but when analyzed the RAST results, this same group 
presented lower values (p<0.05) of relative AP (w·kg-1). OMF+forwards showed to have the best Pmed and Pmax values (p<0.05), 
when compared with defensive players. These results suggest the use of running anaerobic sprint test and sargent jump test toge-
ther when is proposed to measure the anaerobic power of football players, and also a anthropometric evaluation, so the training 
can be more specific e efficient to each tactical position and athlete. 
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Introduction 
 
Football is one of the most popular sports practiced in the 
world and moves in their matches, televised or not, millions of 
fans who enrich this sport. This way, with the growing of the 
communication vehicles and the high investment from the so-
ccer clubs for the formation and preparation of athletes, some 
researchers passed to pursue better understanding about this 
modality with the goal to improve performance of those indivi-
duals. This sport is characterized as a predominantly aerobic 
modality being 80-90% of the energy used coming from the 
oxidative system (Santos & Soares, 2001). However, during an 
official football match, the athletes also realize another physical 
actions of short duration and high intensity (sprints, jumps, 
spins), being predominant, in this cases, the anaerobic-glycoly-
tic system. Souza (1999) examined that, in a football match, a 
player performs one sprint every 90 seconds. Besides, some 
studies (Di Salvo, Tschan, Calderon Montero, Bachl and Pigo-
zzi, 2007; Di Salvo, Gregson, Atkinson, Tordoff and Drust, 
2009) pointed that, is executed 17 sprints of 20 meters per 
match by each player. This way, the decisive moments of a 
football match seem to depend these actions, independent of the 
player’s position in the tactical formation, so, is justified the 
need to monitor the anaerobic power for a better performance in 
these athletes (Asano, Oliveira and Bartolomeu, 2009). 
Anaerobic Power (AP) is defined by Franchini (2002) as 
the maximal liberated energy for time unit by the anaerobic-
glycolytic system, being evaluated using several methods: Win-
gate (Franchini, 2002), Continous Jump (Bosco, 1999), Squat 
and Countermovement Jump Test (Markovic, Dizdar, Jukic and 
Cardinale, 2004), Sargent Jump Test (SJT) (Salles, Mello, Vas-
concellos, Júnior and Dantas, 2010), Running-bases Aerobic 
Sprint Test (RAST) (Zacharogiannis, Paradisis and Tziortis, 
2004) and yo-yo test (Bangsbo, Laia and Krustrup, 2008). 
However, according to Kiss (2003), the greater the similarity of 
the mechanical test mode in question, the greater the practical 
usefulness of the training. Nevertheless, the RAST stands out, 
by maybe being the test that is more related to the actions of 
football. 
In addition, football presents to be a complex sport with so-
me particularities, among which, highlights differences of each 
tactical position, such as, traveled distance per match (Santos et 
al., 2001; Zagatto, Miyagi, Sakugawa and Papoti, 2013), ana-
erobic threshold (Santos et al., 2001; Zagatto et al., 2013) 
VO2max (Santos et al., 1999), body composition (dos Santos, 
1999), and especially the quantity of actions in high intensity 
that each player executes.   
On the other hand, there’s a lack of studies that investigate 
the AP of professional football players grouped by tactical posi-
tion, in a way that, studies such as Santos, Coledam and dos 
Santos. (2009), Dal Pupo, Almeida, Detanico, Silva, Guglielmo 
and Santos (2010), Asano et al. (2009) and, Asano, Bartholo-
meu-Neto, Ribeiro, Barbosa and Sousa (2009), made use of the 
sample distribution and different methodologies of analysis 
from those employed in the present study, using overall average 
as in indicative of data central tendency, not showing the  
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possible tendencies of different physiological demands and 
consequent adaptations between each position that the sport 
may have. 
Thus, in order to contribute to a better physical preparation 
of football athletes, the present study aimed to compare the AP 
values of professional players grouped by different tactical po-
sitions. 
 
 
Methods 
 
Sample 
The sample consisted in thirty professional football players 
with 25,1±4,4 years old from a professional soccer club registe-
red in the Brazilian Football Confederation. All volunteers 
signed an informed consent and were informed about the risks 
and procedures adopted. The experimental protocol followed 
the legal resolution 466 of the National Health and were appro-
ved by the ethics committee of the university research center 
UNIRG (process number 0001/2008). 
 
Protocols 
Was evaluate the values of maximal AP (Pmax), medium 
AP (Pmed) and minimal AP (Pmin) through the Running Aero-
bic Sprint Test (RAST) validated by Zacharogiannis et al 
(2004), which consisted in six sprints of 35 meters with 10 se-
conds of interval between then. Were also used the Sargent 
Jump Test (SJT), following the protocol previously described 
by Matsudo (2005), in order to verify the vertical jumping as 
well as to estimate the anaerobic power. All calculations to 
obtain the AP values were obtained by using the Lewis equati-
ons as suggested by Asano, Oliveira and Bartolomeu (2009).  
 
Statistical Treatment 
The normality and homogeneity of data were assessed by 
the Shapiro-Wilk and Levene tests, respectively. Only the vari-
ables Pmax, Pmed e Pmin RAST absolute (W) of the attackers 
(n=5) didn’t showed normal distribution, being p=0.009, 
p=0.007, p=0.034, respectively. This way, the results referring 
to those variables were expressed in median and confidence 
intervals of 95% (CI=95%). Some of the tactical positions had 
just a few players, therefore, the subjects were grouped accor-
ding to his physiological need during the match: goalkeep-
ers+fullbacks (n=9), sideways+defensive middlefields (DMF) 
(n=11) and offensive middlefield (OMF)+forwards (n=10). To 
compare all variables between groups were applied the One 
Way ANOVA followed by Tukey’s Post-hoc . The significance 
level were fixed in 5% (p<0.05). All procedures were realized 
with support of the software Statistical Package for the Social 
Sciences 20.0 for Windows. 
 
 
Results 
 
Table 1 contains values relating to characterize the sample, 
as well as the absolute values of absolute AP (w) and relative 
AP (w·kg
-1) separated according to playing position. 
 
Table 1. Comparison of age, anthropometric variables (BM, Height, BMI, BF), anaerobic power - SJT (cm, w, w·kg
-1), RAST 
Pmax, Pmed, Pmin (w, w·kg
-1) - between the groups (goalkeepers+fullbacks, sideways+DMF, OMF+forwards). 
 
   Groups   
 Goalkeepers+Fullbacks  (n=9) Sideways+DMF  (n=11)  OMF+Forwards  (n=10) 
Age  (y)  26.9±6.0 24.1±3.8 24.5±3.3 
BM (kg)  85.1±8.2*  71.5±6.3  72.9±7.0 
Height (cm)  186.6±4.4* 177.6±4.2  175.4±5.5 
BMI (kg·m
-2) 24.4±1.4†  22.6±1.6  23.7±1.3 
BF  (%)  11.4±1.2 10.9±1.5 11.2±2.3 
SJT (cm)  42.3±2.9  42.2±6.1 46.2±3.6 
SJT (w)  1200.1±112.0*  1005.4±102.9  1074.3±92.2 
SJT (w·kg
-1)  14.1±0.5 14.1±1.0 14.8±0.6 
Pmáx RAST (w)  903.1±108.2 862.3±102.9 976.7±124.5 
Pméd RAST (w)  743.9±85.1 712.1±92.4 771.5±89.5 
Pmin RAST (w)  595.6±82.3 584.9±91.4 626.5±79.0 
Pmáx RAST (w·kg
-1) 10.7±1.5‡  12.1±1.4  13.4±1.4 
Pméd RAST (w·kg
-1)  8.8±1.3‡ 10.0±1.1 10.6±1.0 
Pmin RAST (w·kg
-1) 7.0±1.1*  8.2±1.0  8.6±1.2 
*- Significant difference (p<0,05) from the others; †- Significant difference (p<0,05) from the sideway+MDF group; ‡- 
Significant difference (p<0,05) from the OMF+forwards group. 
 
Table 2 presents the results grouped by tactical position 
with similar physical requirements for a football match. Thus, 
when analysed the anthropometric variables was observed that 
the group formed by goalkeepers+fullbacks had higher values 
(p<0.05) of body mass (BM) and height in relation to the other 
groups, as well as higher BMI values (p<0.05) compared to the 
sideway+DMF group. In regarding to the SJT, goalkeepers+ 
fullbacks also showed higher values (p<0.05) of absolute AP 
(w) than the other groups. However, the relative AP (w·kg
-1) 
values showed no significant difference (p>0.05). 
When analyzed the RAST results, goalkeepers+fullbacks 
had lower values (p<0.05) of relative Pmin (w·kg
-1) in relation 
to the other groups (Table 2). The same players, also showed 
lower values (p<0.05) of relative Pmed and Pmax (w·kg
-1) 
when compared to the OMF+forwards group. No statistical 
differences were founded in the remaining variables (p<0.05). 
With regard the associations between the tests, absolute 
values of AP (w) from the SJT and RAST, the results indicated 
a weak (r=0.432), but significant correlation (p = 0.017). On the 
other hand, when analyzed the same association, but, in relative 
values to BM (w·kg
-1), the results showed a moderate (r=0.517) 
and significant (p=0.003) association.  
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Table 2. General characteristics of the sample (n = 30). Data expressed as mean (±) standard deviation, and median and their 
respective 95% confidence intervals (95% CI). 
 
Tactical Position 
 Goalkeepers 
(n=3) 
Sideways 
(n=4) 
Fullbacks 
(n=6) 
DMF  
(n=7) 
OMF 
(n=5) 
Forwards 
(n=5) 
Total 
(n=30) 
Age (y)  29.8±6.8  23.6±2.7  25.4±5.5  24.3±4.5  25.1±4.2  23.9±2.6  25.1±4.4 
BM (kg)  87.8±13.9  70.1±9.5  83.8±4.8  72.3±4.3  71.3±5.1  74.5±8.8  76.1±9.2 
Height (cm)  187.7±7.2  178.0±4.2  186.0±3.0  177.4±4.5  173.4±5.6  177.4±5.3  179.6±6.6 
BMI (kg·m
-2) 24.8±2.1  22.0±2.0  24.2±1.1  23.0±1.3  23.7±1.0  23.6±1.6  23.5±1.6 
BF (%)  11.2±1.4  10.8±2.0  11.5±1.2  10.9±1.3  11.4±1.9  11.1±2.9  8.0±1.2 
SJT (cm)  40.7±3.2  45.5±7.7  43.0±2.6  40.3±4.6  45.6±3.4  46.8±4.1  43.6±4.8 
SJT (W)  1213.8±169.9  1021.4±135.9  1193.2±91.5  996.3±90.3  1044.6±58.1  1104.0±116.5  1086.2±129.9
SJT (W·.kg
-1) 13.9±0.5  14.6±1.2  14.2±0.4  13.8±0.8  14.7±0.5  14.8±0.6  14.3±0.7 
Pmáx RAST (W)  871.0±95.0  919.3±102.3  919.3±119.1  829.7±94.9  922.2±141.8  1079.0 (924.7-1137.7)  912.7±118.7
Pméd RAST (W)  706.7±88..2  728.5±70.0  762.5±85.0  702.7±107.3  739.2±89.9  803.8 (697.3-910.3)  741.4±89.9 
Pmin RAST (W)  557.3±114.0  591.3±67.2  614.7±65.8  581.3±107.8  589.0±48.2  664.0 (551.7-776.3)  602.0±83.8 
Pmáx RAST 
(W·kg
-1)  10.4±1.6 13.2±1.4  11.0±1.5  11.5±1.0  12.9±1.7  13.9±1.1  12.1±1.8 
Pméd RAST 
(W·kg
-1)  8.1±1.4 10.5±0.7  9.1±1.2 9.7±1.2  10.4±1.1  10.8±1.0  9.8±1.3 
Pmin RAST 
(W·kg
-1)  6.4±1.1 8.5±0.4  7.4±1.1  8.0±1.2 8.3±0.8  8.9±0.9  8.0±1.2 
 
 
Discusion 
 
The present study proposed to compare AP values in pro-
fessional football players grouped by tactical position with 
similar physical demand. This way, the obtained results contri-
butes with the evaluation and monitoring of the variable in que-
stion. Since Santos et al. (2009) suggest that, due the every tac-
tical position specificity and the bioenergetic source of each 
test, some methods should be more specific to each athlete, ta-
king into account his tactical position and/or his anthropometric 
characteristics.  
The findings referring to RAST diverge of the present lite-
rature that used similar samples to this study. Cetolin, Foza, Sil-
va, Guglielmo, Siqueira, Cardoso and Crescente (2009) applied 
the RAST in adult football players and Sideways showed the 
better results in Pmax and Pmed values, whereas, our study, 
OMF+forwards has the best Pmax and Pmed. Furthermore, it 
was also observed that, goalkeepers+fullbacks group showed 
worse results than the OMF+forwards group in all relative AP 
values and a Pmed relative value worse than the side-
ways+DMF group. 
Which may be partly explained due to the metabolic de-
mand of RAST and the specific adaptive response to training of 
each tactical positions investigated. So, means that, the side-
ways+DMF and OMF+forwards groups had stimulus during his 
training and matches that required more anaerobic actions, ge-
nerating better results in his RAST values.  
Moreover, the results obtained in SJT showed no statistical 
difference between the groups when using the relative values of 
AP (w·kg
-1), on that account, we suggest that this test has a 
higher anaerobic demand than the RAST, being so, a more ade-
quate test for fullbacks and goalkeepers. About the significant 
differences in SJT absolute values, the results can be justified 
by the anthropometric profile of each group, such as goalkeep-
ers+fullbacks that have higher values of height and body mass, 
therefore, showed much higher values of absolute AP than the 
other groups, but, this difference is diluted and inexistent in AP 
relative values (w·kg
-1).  
Another studies used similar methodologies, such as 
Coelho et al. (2010) that made a comparison between a Sprint 
Test and SJT and didn’t find any significant difference when 
comparing the values between tactical positions. On the other 
hand, the players’ anaerobic power were evaluated only in ab-
solute values, not taking in account the body composition of 
each athlete, what may explain the results.   
Cruz (2005) evaluated the AP of 279 Portuguese professio-
nal football players, since 1996 to 2006, by using RAST and fo-
und that forwards has the better results than the other positions. 
Cruz explain that, this may happen because forwards perform a 
higher volume of high intensity actions during the match. Co-
rroborating with Cruz (2005) and the present study, Mohr, Kru-
strup, Nybo, Nielsen and Bangsbo (2003) pointed that offensive 
middlefileds and forwards travels more distance and in a higher 
speed during a football match when compared with the other 
tactical positions. 
Therefore, football athletes that play in a more forward 
tactical position performs much more anaerobic actions such as 
jumps, sprints, spins and goal kicks, so forwards tend to express 
great glycolytic capacity and a higher anaerobic efficiency, 
being more tolerant to acidosis, enabling then to perform much 
more movements in a high intensity with less reduction of 
mechanical efficiency (Rienzi, Drust, Reilly, Carter and Martin, 
2000).  
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Nevertheless, football is very a complex sport and is played 
all around the world by many different countries, creating diffe-
rent “football cultures”. All these cultures, has his on methods 
of training in each stratum, such as infant, base category, ama-
teur and professional, creating a lot of different players profiles 
to all tactical positions. So, there is not a universal method of 
physical training for football players that will work with his 
high efficiency in all football cultures, generating a need of mo-
nitoring and study every one of those to understanding his be-
tter capacities and potentials.   
Therefore, the association of the values of maximal AP 
from different tests point that these tests should be used toge-
ther with a monitoring and evaluation process of the athletes, in 
a way that the physiological demand of each test can extract the 
maximal capacity of the player, resulting a more accurate value 
of anaerobic power, and if is to be compared with another 
player, their anthropometric measures should be taken in 
account. 
 
 
Conclusion 
 
Given the exposed, we conclude that offensive middlefields 
and forwards have better relative AP values (w·kg
-1) of Pmax 
and Pmed using RAST when compared to other tactical 
positions. Goalkeepers and fullbacks had the worst values of 
AP when using RAST values, but not when used SJT. 
Moreover, we suggest the use of SJT and RAST together when 
is proposed measure the anaerobic power of football players, 
and also a anthropometric evaluation, so the training can be 
more specific e efficient to each tactical position and athlete. 
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